Efficient transfection strategy for the spatiotemporal control of gene expression in zebrafish.
Functional analyses of gene function by knockdown and expression approaches strongly enhance the genetic study of development. In vivo application of the introduction of inhibitors of gene expression, mRNA, and expression constructs in the target region make it possible to perform region- and stage-specific regulation of gene function in a simple manner. As a basic tool for the conditional regulation of gene expression in target tissue, we present methods for the efficient introduction of antisense morpholino oligonucleotide (MO), mRNA, and expression plasmid constructs into early and later stage zebrafish embryo and larva. Lipofection of a neuron-specific expression construct plasmid encoding green fluorescent protein (GFP) into optic vesicle resulted in clear GFP expression in the retinotectal pathway in hatched larva. Co-lipofection of MO and GFP mRNA to the presumptive head region resulted in brain-specific knockdown of the gene in mid-stage embryos.